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1. INTRODUCTION 

On March 11, 2020, all nations notified the World Health Organization (WHO) in Geneva about a 
corona virus disease 2019 (COVID-19) epidemic discovered in Wuhan, China [1]. The virus that causes this 
illness is SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2), and 2020 has been classified as a 
worldwide COVID-19 pandemic year. As of December 2020, the WHO recorded 62,844,837 confirmed 
cases worldwide, with 1,465,144 fatalities [2]. COVID-19 has claimed many lives across the globe, however 
some infected persons have only minor to moderate symptoms and recover without needing to be 
hospitalised [3]. COVID-19 viruses are disseminated by droplets produced by infected people's coughs and 
sneezes.The majority of these viruses transmit via the air, causing them to spread quickly. Fever, dry cough, 
breathing issues, allergies, skin rashes, and a loss of smell are all indications of this illness. Positivity for 
COVID-19 [4]. According to the WHO study, COVID-19 medications or prophylactic vaccines are currently 
in the research and testing stage. Taking the necessary steps to protect ourselves will only help to prevent the 
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disease's spread. Clinical research is used to make predictions and diagnosis [5]. Despite significant advances 
in medical science and technology, as well as a vast array of medical equipment and smart devices for 
monitoring health conditions, COVID-19 disease prediction using rontgen (X-ray) or chest CT scan images 
faces numerous complex challenges in terms of image segmentation and recognition. 

Artificial Intelligence has seen a significant increase in the creation and training of machine learning 
and deep learning models that are similar to human cognitive capabilities. Using deep neural models, 
researchers were able to get excellent results in object recognition and tracking using computer vision 
techniques [6]. Deep learning algorithms have made significant advances in image and video recognition 
since their debut. The image or video data is processed directly by the deep neural network, bypassing 
standard image processing methods and procedures. The research into neural networks yielded previously 
unimaginable visual prediction outcomes [7]. The convolutional neural network (ConvNet/CNN) is a well- 
known deep learning technique for image categorization. By immediately evaluating the photos, CNN was 
able to get great results in image recognition difficulties. CNN needed fewer pre-processing steps and was 
able to rapidly learn the scan pictures' primary features. 

The use of neural networks in deep learning is well-known in the field of computer vision, and it has 
a significant influence on benchmark datasets [8]. CNN has the second-best decreased error rate for an image 
classification assignment, according to the ImageNet Challenge, which was conducted in 2012. The CNN 
design has changed the trend of swiftly recognising natural photos without the need of complicated 
algorithms. The ConvNet design effectively mimics the Visual Cortex, a human brain mechanism, by using 
the neural network layer. CNN models are especially good at gathering spatial and temporal information 
when employing filter features, and they can quickly fit the pictures for processing by reusing the weights 
obtained after each stacking step [9]. The convolution layer, also known as the kernel or filter, walks through 
the whole picture to perform convolution operations. This approach looks for aspects like edges and colour in 
an image [10]. Padding methods might be developed to improve a picture's dimensionality. The spatial data's 
dimensionality is reduced by the pooling layer that follows. The output layer is coupled to all of the 
preceding connecting nodes through completely linked layers, and the Softmax layer provides probability - 
based prediction outputs [11]. 


2. RELATED WORKS 

Researchers are concentrating their efforts in the wake of the COVID-19 epidemic on creating deep 
models that can detect and forecast COVID-19 in X-ray and CT scan pictures. According to WHO estimates, 
the illness affects 10% of the world's population [12]. Millions of individuals were impacted, and the 
majority of them had physical and health problems, with some even dying as a result. As a result, 
governments, clinicians, and academic institutions have prioritised screening and treatment [13]. Clinical 
studies have paid specific attention to CT scans and chest X-ray pictures. A great deal of study has gone into 
determining what obstacles clinicians encounter in preventing COVID-19 infection [14]. The goal of this 
study is to create and deploy a COVID-19 end-to-end prediction system that will make treatment 
recommendations easier for physicians.Using CT scans and chest X-ray pictures, a large number of COVID- 
19 datasets (see Table 1) were developed for research reasons. Despite the widespread usage of deep models 
and a large increase in the number of applications [15]-[17], the analysis of these pictures has received little 
attention. The proposed modified deep CNN model has an unimaginable quantity of information with the 
prediction system. The several available models suggest that the lack of attention on medical picture 
recognition should be reconsidered [18]. As a result, the emphasis of this study is on the identification of 
medical imagery. 

Because CT scan pictures provide reliable and precise findings at a reasonable cost, they are an 
effective tool to predict COVID-19. The proposed model examines a variety of images from the COVID-19 
dataset, which are shown in Table 1, including CT scan photographs of both positive and negative COVID- 
19 classes [19]-[21], in order to focus research efforts on COVID-19 prediction in real-world situations. By 
analysing the spatial properties of photographs, we were able to teach our system to identify patterns in the 
incidence of illness. COVID-19 illness compliance was automatically classified and forecasted using the 
supplied model [22]. The following is a collection of COVID-19 datasets that are freely accessible on the 
internet for image analysis and recognition research. 

In the process of processing the scan photos, medical image recognition systems, which are 
primarily concerned with diagnosing illness or forecasting the potential of infection, take on the function of 
the physician [23]. A medical image analysis (MIA) system is what this system is called. In addition, the 
suggested technique aids in the acquisition of intuitive knowledge about a variety of disease picture analysis 
and identification approaches. Clinicians might utilise this software model to recognise illness patterns, 
determine the core cause of disease, and propose therapy options. To realise the ramifications of deep 


Bulletin of Electr Eng & Inf, Vol. 11, No. 4, August 2022: 2273-2279 


Bulletin of Electr Eng & Inf ISSN:2302-9285 O 2275 


models, the expert must first understand the model [24]-[25]. The study's major goal is to examine a huge 
number of photos of various illnesses in order to develop a model that can be compared to human intellect. 
Although these models are reliable and accurate, they have the overhead required to handle a broad variety of 
scan pictures, including tomography, nasal endoscopy, CBCT scans, RBC nuclear scans, and other materials 
[26]. Deep learning algorithms, on the other hand, lighten the burden by eliminating the need for time- 
consuming pre-processing, giving the user greater control than typical machine learning-based systems. The 
proposed approach is based on studies of many deep learning algorithms for recognising COVID-19 in 
medical photos [27]. This study focuses on a real-time medical diagnosis system based on the COVID-19 
scan image recognition technology. Using modified deep CNN, the proposed system will anticipate COVID- 
19 disease [28]. To assist radiologists in diagnosing COVID-19 based on X-ray imaging data, Hemdan 
introduced the COVIDX-Net model [29]. Using the datasets CUB-Birds, fine-grained visual categorization 
(FGVC-Aircraft), and Stanford-Cars, the author proposed an attention-based CNN model for picture 
identification. To identify the illness, [30] suggested utilising Deep CNN Techniques. COVID-19 was 
discovered on CT scans in the thorax. 


Table 1. Summary of various COVID-19 datasets 


Dataset File Size Numberot CT Publicly Available 
Scan Images 
COVID19-CT dataset 95 MB 349 Yes 
COVID-CT-Dataset 86MB 275 Yes 
COVID-19 CT scans 1 GB 20 Yes 
Novel Corona Virus 2019 Dataset 20.68 MB Daily updated Yes 
Open Research Dataset for COVID-19 (CORD-19) 6 GB Full text Yes 
The complete ; 
Our World in Data COVID-19 dataset Daily Updated Yes 
CT-scan Dataset SARS-COV-2 2482 Yes 
COVID-19 Lung CT Scans 86 MB 275 Yes 
Extensive X-Ray images and CT Chest images 4GB e e Yes 
Dataset f 
images. 
COVID-19 CT Segmentation Dataset 1.1 GB 20 Yes 
SIRM chest X-rays and CT images 1 GB 68 No 


3. SYSTEM ARCHITECTURE 

This strategy focuses on combining data for prediction using a decision fusion-based method. A 
variety of deep learning techniques to predict the presence of COVID-19 in CT scan pictures [31]. The 
performance of this model, which contains 618 CT data from male patients of varied ages, was evaluated 
using the Noisy-OR Bayesian function. Deep models are used to monitor contaminated areas, and their 
performance was evaluated using the Noisy-OR Bayesian function, which produced an accuracy of 86.7 
percent. Using 3D deep CNN techniques and chest CT segments, the model to identify COVID-19 [8]. Built 
a COVID-19 prediction system using chest X-ray images [13]. To help in the early identification of COVID- 
19 probable sites in CT scan pictures, built a variety of CNN models [9]. The CIFAR-10) dataset from the 
Canadian Institute for Advanced Research to study the Transfer learning technique for CNN image 
classification, specifically for the inception-v3 model, in order to assess the recognition accuracy of the 
trained model [32]. The current attention convolutional neural network (RA-CNN) model introduced [33] 
uses attention-based approaches to recognise pictures instead of bounding boxes and annotations. Figure 1 
(see in appendix) shows a collection of interstitial lung disease (ILD) high-resolution computed tomography 
(HRCT) pictures with comments based on this model. 


4. RESULTS AND DISCUSSION 

The results of our suggested modified deep CNN model's experimental assessment are summarised 
below. The suggested design employs 16 Convolution layers, four Pooling layers for average pooling, and 
two completely connected layers at the end for convolution. The Softmax layers use the output of fully linked 
layers to determine the class of a given input picture. Figure 2 shows how batch normalisation layers were 
introduced in the middle to speed up the model's training. To improve non-linearity in input pictures, the 
rectified linear unit (ReLU) activation function is applied. The results of the suggested method on a variety of 
COVID-19 chest CT scan image datasets are shown in Table 1. The model's accuracy demonstrates its 
remarkable picture recognition capabilities. We quantified the suggested end-to-end model in terms of 
segmentation, labelling, and discovering contaminated zones. The performance of the M-CNN model was 
tested and examined using the loss function during training and testing, and the performance was enhanced 
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utilising the attention mechanism and regularisation. The graphs below show the performance of the M-CNN 
model during training and testing. Figures 3, 4, 5 depict the M-CNN Model's training and testing accuracy. 


Training and Testing Accuracy of M-CNN 
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Figure 4. M-CNN model performance measure Figure 5. M-CNN model recognitonaccuracy 


5. CONCLUSION AND FUTURE WORK 

Using a deep learning method, the suggested M-DCNN model achieved substantial performance in 
the image recognition system. Medical practitioners may establish the aetiology of COVID-19 disease and 
execute therapeutic activities using the offered model and a set of CT scan photos. Increased prediction 
outputs boost the model's picture recognition efficiency. Patients with COVID-19 and their families may 
encounter physical and mental health issues. To get around this, many scholars have offered a variety of 
prediction and diagnostic methods. The suggested innovative M-CNN Model was created with the goal of 
reducing recognition error and providing consistent performance. The experimental findings show that our 
suggested model is effective during training and testing. Our next effort will be to develop a model for 
recognising various types of medical photos in order to predict illness using a number of characteristics that 
give reliable findings. The purpose of this strategy was to take the load of analysing 10 COVID-19 CT scan 
pictures off of doctors and radiologists. The proposed deep model also makes it easier and faster to locate 
COVID-19 positive occurrences with little effort. Finally, the suggested M-CNN model might be utilised to 
predict cancer, allergy, and asthma pictures, as well as images of liver illness. 
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